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TYPiiCX3WPAT (13W)

Typhcon Pat develcpedeastof Taiwanin the
nmnsocntrougha few days afterTyphconOdessaand
cme day beforeTropicalStormRtby. Pat was signi-
ficantdue to the ccmplexforecastingproblemsit
caussdand the damageit inflictedin Japan. The
presenceof two other storms (c15essaand RubY)pre-
sentd a varietyof poisibleforecastinteractims.
The movementof each cyclcmekd to be consid~ed in
Cc4nbinationwith the changingsyncpticpattern.

The monscon trough remained guite active the
last two waeks of Atxjust.The disturbam= which
eventually evolvad into Pat, origimted in the wake

of Typhcon lielsm as it moved into eastern China.

The 2419002SignificantTropicalWeatherAdvisory
(ABPWR21’w)first identifid thisdisturbanceas an
area of enhancedconvectionin thenmnsoontrough.
The convergencein the southwestmonaoa flew
ccnbice.dwith upper-leveldivergenceprwided an
enviromcentfavorablefor cvntinud develcpnent.

The firstTrcpicalCyclcneFormationAlert
(!IC!FA)was issued at 2515302when synopticdata
indicatedthe minimumsea-levelpressure(lSLP)
ha drcppd to 1002mb and winds of 25 kt (13R#s)
here present. An aircraftreconnaissancemission
flcw to investigab the regicmcn the 26th. Although
it was unableto I.cxsatea circulation,the fiatacel-
lectadindicatedthe disturban= was developing- “the
MSLP had fallento 999 mb and 40 kt (21I#s) winds
were observedcn the soutiside of the mmaocm
trough. As a result,the ‘ICFAwas renewedat
2615302. Figure3-13-1shws the activemonsom
troughat &is time. The disturbanceis visible
cm the westernside of the imagerywith ~hocm
Cdessafurtherto the east.

Aircraftrecmnaissanceearly cn the 27th
locatedthe circulationcenter,pranptingissua~
of the firstwarning,valid at 2700002. By this tim

,

Figtie3-/3-1. Tht tILopicM di.btibance which became
TgphoonPa-tb v.di.b.teu.4an ohgo.nizedUAea 04
convection.& the monboont.tough.(TgphoonOdti~a
can &o be ~eenl (2613z~Z Aw?~~ ou~ ~6JUVCCZCJ
imagezg).
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Pat, due to the enhancedsouthwesterlynwnsconflew,
alxeadywas at tropicalstorm intensi@. - nxm-
tionedearlier,a largenunberof clifferentfactors
needd to be taken into accountin PatIs forecast.

Determining the directicnof the trackkm
the firstprcblem. Becausethe cyclonewas pcorly
definedm satelliteimageryand as a consequence
clifficult to position,pat was believedto be moving
west-ncrthwestfor the firsttwo warnings,when
it was actuallynmvingeast-northeast.This was
criticalsincepersistencefrcmpest nmvementis
often a major forecastcmsideration,especiallyin
the short term forecasts. Figures3-13-2ad 3-13-3
shcw sane of the data availableto the forecasters.
A streamlineanalysisof the 2700002August500 nb
dab has been ccn@eted in Figure3-13-2to shcw the
lccaticmof the subtropicalridgenorth of Pat.
Figure3-13-3depictsthe firstset of forecastaids,
using the east-northeastpersistencetrackas a
basis,alongwith the forecastand best track. l%e
nmst strikingfeatureis, that despitea lot of
differentoptionsprovidedby the aids,none really
hit the mark at seventy-twohours.

Figtie 3-13-2. ki.id-tiopo~phtic (500 mbl Wind {Zuo
at 2700002 kguh.t. Tkc dominant Aynopticdea.tumed
the Aub-tzopicalmidge Sx.tendingatiobh China and
Japanto Zhe notiho{ Pat.

20

hit the mark at seventy-tvmhours.

The forecastcalled for Pat to move along the

nnnaccm trough to the eest-northeast; separatefran
the trcugh,and turn back to the west—northwst
um36x the subtropical ridge. l%is w9sin reasmable
agreemsntwith the Cn-y InteractiveTropical
CyclcmeFKx3el(CYIt21)ucdelwhich is usuallythe
best performingforecastaid. The FleetNmmerical
@eancqraphy Center (=) 72-hcur500 * Navy
OperetionalGlcbalAtnwpheric PredictionSystem
(NCGAPS)prcgnosiscalledfor & ridge to weaken
as a trcughnmved eastwardacrossm~olia. It
appearsd,tier, that the ridgemuld remainstrcag
encughto P=ep Pat southand west of Japan. ~ it
turredout, the prcgmais was slew on the movemnt
of the trough,which resultedin the ridgewsakening
over westernJapan.

For be rest of the 27th and all of * 28th,
Pat remind in the mmeom troughand continued
driftingto the mrtheast. me forecastsituaticn
was furthercomplicatedby the presenceof Typhcul
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westwardat this stagedue to binaryinteractionwith
Pat rather than fran a response to the ridge. Visual

satellite imagery early aY the 30th (Figure3-13-5)
shcws the two wre spatially proximate. It is
reasonableto believethat if Pat had been the caly
trcpicalcyclcnein the regionat thistime,the
forecastprcbablywould have been changedcn the 29th
ratherthan m the 30th;providingJapan an ~di-
tional24 hours of warningtime.

With the zx5ditional data received cm the 30th,
it kcame evidentthatPat was not respondingto the
steeringflew of the ridgeand was going to hit the
Japaneseislandof Kyushu. The 3012002forecastwas
the firstto reflectthischange. Figure3-13-6
shinsthe 500 mb dati availableat that time. men
cunpari~ it with Figure3-13-2,it is evidentthat
major synopticchangestcokplace in sevemty-tvm
hours. The anticycloneover tieChina coastwas gone
and a troughwas lccatedjustnorthwestof the Korean
Peninsula.

m in-depthlook at the interaction betheen Pat

and Odessa, revealed the two typkors rotateii cyclon-

ically around each other. ‘The af fact CXI@es*’s

track was greater, however,sincePat was the larger
system. (Measakept movi.rqwestward,aidedby inter-
actionwith Pat. It was inter~ting to note thatPat
did not turn to the northti ax4eraW untilOdesaa
r-ted acrcas to the narth-mrtbwest. Thenrasaocxl

aa Pat was east-northeast of odeaaa, @essa turmd to

the northeast and both cyclones a=elerated into the

Sea of Japan. The cl=t point of a~roach between

tbetwwaa270Enn (5001an).

At thatpoint, the forecastwas straightforward
with extratrcpicaltransitiontakingplace in the Sea
of J-. Figure3-13-7shcwaPat duringits tran-
sitionwith stablestratcxmnnuluscloudspresent
arounda largecpen centerand convectionlimited
to tk northeastquadrant. Pat Canpletd extra-
ticpicaltransiticmat a~roximately 3121OOZ. The
warningscontinua warningcn the systemuntil it
rovedacrcastie islandof Hokkaidoin nm?cheastern
Japan. The finalwarningwas iasud at 0112002.

~ pat causedsignificantdamagein south-
westernand nortkstern Japan;primarilycn the
islandsa Kyushuand Hokkaido. Kyushuwas hit the
hardestwiti wind gustsof 107 kt (55II/s}reported
at 3019402in Kagc6hima(WM347851). MisawaAB
(WM347580)recordedsustainedwindsof 33 kt (17I#s)
with a peak gust @ 52 kt (27II#s)at O1O71OZwhen
extratrcpicalremnants of Pat creasedthe northern
Japaneseislan3s. A totalof 23 pecplewsre reported
killedwith over 180 peopleinjured. llnestimtsd
3,000baneswsre damagedarid148 watercraft of
=rying sizea lat. Pat also severelydisrupted
~ansportatim by lard,sea and air.

Figu)w 3-13-5. Typhoon Pal moving noma%wmd hwazdA
KLJubhuand -GUwuzc.tingwith Typhoon Odabba. PaX d
Ike .tiazgctOff the .tlUO typhooti13005382AugtiC NOAA
V.dllatinklga.g).
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Figute 3-13-6. M.id-.tzopohphtic (500 mb) wind &20w
a-t3000002 Aug@t bWent@Wo hom a{.tetF-iguae
3-/3-2. The aticgtione ovezZhe coaA-tad Cki.nab
gone and a Zzough.i.Amovinginto the Aegion @om .tIte
notihwe4X.

Figtie 3-13-7. Pat hab nutlg compLtied Lt4
Ymtin to an @JuIXAopi4 .tOUIin the Sea 06

The convetin A moving .tothe nonthmt
leauhg behind a bnoad, L?XpOb& k%w-levet ticu.tdion
centti (311813Z Augu6.tNOAA in&@M?cI imagemj).
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